HIV-1 Tat regulates the SOD2 basal promoter by altering Sp1/Sp3 binding activity.
Regulation of the basal manganese superoxide dismutase (SOD2) promoter depends on the transcriptional activity of the Sp family of transcription factors. Here we report that reduced expression in the presence of Tat is independent of induction with Tumor necrosis factor alpha and that Tat affects the interaction of Sp1 and Sp3 with the basal promoter. Footprinting and electrophoretic mobility shift assay (EMSA) analyses with extracts from HeLa cells showed that Sp1/Sp3 complexes populate the proximal SOD2 promoter, and that Tat leads to an increase in the binding activity of Sp3. In Drosophila S2 cells, both Sp1 and Sp3 activated the basal SOD2 promoter (88.1 +/- 39.4 fold vs. 10.3 +/- 3.5 fold, respectively), demonstrating a positive, yet lower transcriptional regulatory function for Sp3. Additionally, the inability of Sp3 to synergistically affect promoter activity indicates an efficient competition of Sp3 with Sp1 for the multiple Sp binding sites in the SOD2 basal promoter. Tat potentiated both Sp1 and Sp3 activation of the promoter in S2 cells, though the activity of Sp3 was still lower than that of Sp1. Thus, the consequence of a shift by Tat to increased Sp3-containing complexes on the basal SOD2 promoter is decreased SOD2 expression. Together, our studies demonstrate the functional importance of the interaction of Sp1, Sp3, and Tat, revealing a possible mechanism for the attenuation of basal manganese superoxide dismutase expression.